Ca2+ transport systems mediating the high K+/low Na+-induced uptake of Ca2+ into rat atrium.
The effect of high K+/low Na+-Tyrode's solution on Ca2+ uptake into neonatal rat atrium was studied using 45Ca2+. Substitution of 60-129 mM Na+ in Tyrode's solution by equimolar concentrations of K+ or choline, significantly (with the exception of 60 mM choline substitution) increased Ca2+ uptake above control. Furthermore, the Ca2+ uptake stimulated by K+ substitution was significantly greater than that stimulated by choline substitution at the corresponding concentrations. The choline/low Na+-induced Ca2+ uptake (i.e. that above the Ca2+ uptake measured in normal Tyrode's solution) was increased by pre-exposure to either ice-cold Tyrode's solution for 1 h (approximately 36% increase) or to K+-free Tyrode's solution for 3 h (approximately 100% increase). The choline/low Na+-induced Ca2+ uptake was abolished by the hypertonic addition of NaCl (returning the bathing Na+ concentration to normal), increased (approximately 140%) by the addition of 1.8 mM PO4(3-)-free Hepes buffered choline/low Na+ media, but unaffected by 0.2 mM cadmium. The high K+/low Na+-induced Ca2+ uptake (i.e. that above the Ca2+ uptake measured in normal Tyrode's solution) was relatively insensitive to pre-exposure to cold (0% change) or K+-free media (11% increase) and only 50% inhibited by the hypertonic addition of NaCl (returning the bathing Na+ concentration to normal). However, the high K+/low Na+-induced Ca2+ uptake was 57% inhibited by 0.2 mM cadmium and approximately 30% inhibited by the addition of 1.8 mM PO4(3-) to HCO3-/PO4(3-)-free Hepes buffered high K+/low Na+ media.(ABSTRACT TRUNCATED AT 250 WORDS)